Loss of suppressors of cytokine signaling 3 promotes aggressiveness in hepatocellular carcinoma.
Hepatocellular carcinoma (HCC) is one of the most common cancers with a high mortality rate. Constitutive activation of STAT3 is found in various types of tumors, including HCC. In addition, suppressors of cytokine signaling 3 (SOCS3) signals for negative feedback to STATs, and is found to be inversely correlated with STAT3 expression. However, the exact role of SOCS3 in the tumorigenesis and progression of HCC is not fully understood. In this study we intended to show that SOCS3 inhibition promotes proliferation, migration, and invasion of HCC cells. HepG2, a human HCC cell line, was grown with SOCS3 siRNA or negative control (NC) transfection to assess the involvement of SOCS3 in cell proliferation, migration, and invasion by MTT, migration, and invasion assays, respectively. Western blot analysis was performed to examine the expression of STAT3, SOCS3, c-myc, matrix metalloproteinase (MMP)-2, and MMP-9 after transfection with either SOCS3 or NC siRNAs. A diethylnitrosamine (DEN)-induced HCC mouse model was assessed with or without injection of NSC 74859, a STAT3 inhibitor, to show accompanied changes among the expressions of STAT3, SOCS3, c-myc, MMP-2, and MMP-9. Inhibition of SOCS3 expression promoted the proliferation, migration, and invasion of HepG2 cells and increased the expression of c-myc, MMP-2, and MMP-9. HCC tumors developed in mice by DEN-induction with administration of NSC 74859 resulted in decreased expression of c-myc, MMP-2, and MMP-9, but not SOCS3. Loss of SOCS3 increased tumor growth, migration, and invasion and resulted in accompanied changes in expression of STAT3 and its target oncoproteins.